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DETAILED ACTION 

This action is in response to the amendment received on 12/13/2006. Currently claims 
1, 4-21, 23-32, 34, and 35 are pending. Claims 2, 3, 22, and 33 have been cancelled. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-4, 6, 8-11, 16-24, 26, 28, 30-35 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Linden et al. (US 5,634,936). 
Linden discloses: 

Claim 1: Apparatus for closure of a physical anomaly having a lumen, the apparatus 
comprising a closure body, said closure body made of a shape memory polymer (SMP), 
said shape memory polymer (SMP) being formed into a primary shape (Item 12), 
compressed into a reduced secondary stable shape, then controllably actuated so that it 
recovers its primary shape, wherein said shape memory polymer (SMP) provides said 
closure body with said reduced secondary stable shape configured for positioning said 
closure body within said lumen, and said primary shape configured to close said 
anomaly (Fig 4b). 
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Claim 4: said shape memory polymer (SMP) comprises a shape memory polymer foam 
having at least one hard segment and one soft segment wherein said hard segment is 
formed at a temperature above T tr ans and said soft segment is formed at a temperature 
below Ttrans (Col 4 Line 7, how the segments are formed are considered to be product- 
by-process claims). 

Claim 6: said closure body comprises a shape memory material having a substantially 
barbell shape (Fig 4b). 

Claim 8: said closure body comprises a shape memory material having a substantially 
double truncated cone shape (Col 2 Line 65, the Examiner considers "dumbbell shape" 
as stated in the reference to include the double truncated cone shape; furthermore, the 
Examiner considers the barbell shape as described in claim 6 to be substantially 
equivalent to the double truncated cone shape of claim 8). 

Claim 9: said closure body comprises a shape memory material having a substantially 

flowing fluid shape (Fig 3 Item 12). 

Claim 10: said closure body is biodegradable (Abstract). 

Claim 1 1 : a delivery catheter (Col 4 Line 66). 

Claim 16: the physical anomaly is chosen from the group consisting of arteriotomy 
puncture sites, septal defects, patent ductus, and combinations thereof (the Examiner 
considers this to be intended use and gives it no patentable weight). 
Claim 17: an actuator configured to transition the closure body from the reduced 
secondary shape to the primary shape (Fig 4b). 
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Claim 18: the actuator is chosen from the group consisting of external sheaths, 
removable sheaths, constraint sheaths, light, coherent light, heat, externally applied 
energy, pfungers, RF, induction, stress, and combinations thereof (Fig 4b Item 20). 
Claim 19: A method of closing a physical anomaly having a passage, the method 
comprising: providing a closure body made of a shape memory polymer (SMP) (Item 
12), said shape memory polymer (SMP) capable of being formed into a primary shape, 
compressed into a reduced secondary stable shape, then controllably actuated so that it 
recovers its primary shape (Fig 4b), positioning said closure body made of said shape 
memory polymer (SMP) in the passage of the physical anomaly when said closure body 
is disposed in said reduced secondary stable shape, and transitioning said closure body 
made of a shape memory polymer (SMP) to said primary shape within the passage, 
thereby closing said anomaly (Fig 4b). 

Claim 20: transitioning the closure body further comprises transitioning the closure body 
with an actuator (Fig 4b Item 20). 

Claim 21: transitioning the closure body, with an actuator further comprises transitioning 
the closure body with an actuator chosen from the group consisting of external sheaths, 
removable sheaths, constraint sheaths, light, coherent light, heat, externally applied 
energy, plungers, RF, induction, stress, and combinations thereof (Fig 4b Item 20). 
Claim 23: said step of positioning a closure body further comprises positioning a shape 
memory polymer foam body having at least one hard segment and one soft segment 
wherein said hard segment is formed at a temperature above T tra ns and said soft 
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segment is formed at a temperature below T tra ns (Col 4 Line 7, how the segments are 
formed are considered to be product-by-process claims). 

Claim 24: positioning a closure body in the passage of the physical anomaly when said 
closure body is disposed in a reduced secondary shape further comprises positioning 
the closure body with a delivery catheter (Col 4 Line 66). 

Claim 26: transitioning said closure body comprises transitioning the closure body with 
a polymer body with a generally flowing fluid shape (Fig 3 Item 12). 
Claim 28: positioning a closure body in the passage of the physical anomaly when said 
closure body is disposed in a reduced secondary shape further comprises positioning 
the closure body with a polymer body with a generally barbell shape (Fig 4b). 
Claim 30: positioning a polymer body in the passage of the physical anomaly when said 
polymer body is disposed in a reduced secondary shape further comprises positioning 
the closure body with a polymer body with a generally double truncated cone shape 
(Col 2 Line 65, the Examiner considers "dumbbell shape" as stated in the reference to 
include the double truncated cone shape; furthermore, the Examiner considers the 
barbell shape as described in claim 6 to be substantially equivalent to the double 
truncated cone shape of claim 8). 

Claim 31 : the physical anomaly is chosen from the group consisting of artenotomy 
puncture sites, septal defects, patent ductus, and combinations thereof (Abstract). 
Claim 32: A system for the closure of a physical anomaly having a passage, the system 
comprising: a closure body for closing the anomaly, said closure body made of a shape 
memory polymer (SMP), said shape memory polymer (SMP) being formed into a 
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primary shape, compressed into a reduced secondary stable shape, then controllably 
actuated so that it recovers its primary shape, said shape memory polymer (SMP) 
reduced secondary stable shape configured for positioning the body in the passage of 
the physical anomaly (Fig 4b Item 12'), means for positioning said closure body in the 
passage of the physical anomaly when said closure body is in said reduced secondary 
stable shape (Fig 4b); and means for transitioning said closure body to said primary 
shape for closing said anomaly (Fig 4b). 

Claim 34: said closure body comprises a shape memory polymer. foam body with a 
secondary shape for being positioned in the passage of the physical anomaly and a 
larger primary shape for closing said anomaly, said shape memory polymer foam body 
having at least one hard segment and one soft segment wherein said hard segment is 
formed at a temperature above Ttrans and said soft segment is formed at a temperature 
below Ttrans (Fig 4b and Col 4 Line 7, how the segments are formed are considered to 
be product-by-process claims). 

Claim 35: the physical anomaly is chosen from the group consisting of arteriotomy 
puncture sites, septal defects, patent ductus, and combinations thereof (the Examiner 
considers this to be intended use and gives it no patentable weight). 

Claims 1,19, and 32 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kamiyaetal. (US 5,192,301). 
Kamiya discloses: 



Application/Control Number: 1 0/781 ,582 Page 7 

Art Unit: 3731 

Claim 1: Apparatus for closure of a physical anomaly having a lumen, the apparatus 
comprising a closure body (21 ) , said closure body made of a shape memory polymer 
(SMP) (Col 1 Line 44), said shape memory polymer (SMP) being formed into a primary 
shape (Item 12), compressed into a reduced secondary stable shape, then controllably 
actuated so that it recovers its primary shape, wherein said shape memory polymer 
(SMP) provides said closure body with said reduced secondary stable shape configured 
for positioning said closure body within said lumen, and said primary shape configured 
to close said anomaly (Col 3 Lines 16-25). 

Claim 19: A method of closing a physical anomaly having a passage, the method 
comprising: providing a closure body made of a shape memory polymer (SMP) (Item 
21), said shape memory polymer (SMP) capable of being formed into a primary shape, 
compressed into a reduced secondary stable shape, then controllably actuated so that it 
recovers its primary shape, positioning said closure body made of said shape memory 
polymer (SMP) in the passage of the physical anomaly when said closure body is 
disposed in said reduced secondary stable shape, and transitioning said closure body 
made of a shape memory polymer (SMP) to said primary shape within the passage, 
thereby closing said anomaly (Col 3 Lines 16-25). 

Claim 32: A system for the closure of a physical anomaly having a passage, the system 
comprising: a closure body for closing the anomaly, said closure body made of a shape 
memory polymer (SMP) (21), said shape memory polymer (SMP) being formed into a 
primary shape, compressed into a reduced secondary stable shape, then controllably 
actuated so that it recovers its primary shape, said shape memory polymer (SMP) 
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reduced secondary stable shape configured for positioning the body in the passage of 
the physical anomaly (Col 3 Lines 16-25), means for positioning said closure body in the 
passage of the physical anomaly when said closure body is in said reduced secondary 
stable shape (Col 3 Lines 1 6-25); and means for transitioning said closure body to said 
primary shape for closing said anomaly (Col 3 Lines 16-25). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

Claims 12-15 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Linden et al. (US 5,634,936) in view of Michlitsch (US 2006/0155330). 
Linden discloses the invention substantially as claimed as stated above. 
Linden does not disclose a plunger actuator; a backbleed tube; a restraint tube. 
Michlitsch teaches a plunger actuator (Fig 4A Item 20); a backbleed tube (Fig 4A Item 
30) and a restraint tube (Fig 5B Item 74). Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time the invention was made to modify 
Linden's closure system to include Michlitsch's plunger, backbleed tube, and restraint 
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tube. Such modifications would allow the user to determine when the device has 
reached the closure site. The restraint tube is used to keep the closure plug in its 
proper location prior to delivery. The plunger is used to push the closure plug out of the 
delivery device. 

Claims 5, 7, 27, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Linden et al. (US 5,634,936) in view of Li (US 5,571,181). 

Linden discloses the invention substantially as claimed as stated above. Linden further 
discloses the closure plug being capable of being shaped as needed (Col 2 Line 65), 
but Linden does not explicitly disclose a band shape or a spherical shape. 
Li teaches a plug in a spherical shape and a band shape (Col 9 Line 20). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify Linden's closure system to include Li's spherical and 
band shape. Such modifications would provide a plug that fits the defect. 

Claims 1, 4, 6, 8-11, 16-21, 23, 24, 26, 28, 30-32, 34, and 35 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Linden et al. (US 5,634,936) in view of 
Langer et al. (US 6,388,043). 

The Examiner considers the Linden reference to disclose the shape memory polymer as 
claimed. However, because the Applicant has traversed this rejection, the Examiner is 
providing an alternative rejection. Langer teaches a shape memory polymer foam that 
can be used in medical applications (Col 3 Line 1-20). Langer further discloses that 
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shape memory polymers have hard and soft segments formed at given temperatures 
(Col 3 Lines 1-20). Therefore, it would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to modify Linden's article to include 
Langer' s shape memory polymer foam. Such a modification would provide a material 
■that can be inserted into the body in one shape and then return to a predetermined 
shape upon heating. 

Claims 12-15 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Linden et al. (US 5,634,936) and Langer et al. (US 6,388,043) in view of Michlitsch (US 
2006/0155330). 

Linden and Langer disclose the invention substantially as claimed as stated above. 
Linden does not disclose a plunger actuator; a backbleed tube; a restraint tube. 
Michlitsch teaches a plunger actuator (Fig 4A Item 20); a backbleed tube (Fig 4A Item 
30) and a restraint tube (Fig 5B Item 74). Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time the invention was made to modify 
Linden's closure system to include Michlitsch's plunger, backbleed tube, and restraint 
tube. Such modifications would allow the user to determine when the device has 
reached the closure site. The restraint tube is used to keep the closure plug in its 
proper location prior to delivery. The plunger is used to push the closure plug out of the 
delivery device. 
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Claims 5, 7, 27, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Linden et al. (US 5,634,936) and Langer et al. (US 6,388,043) in view of Li (US 
5,571,181). 

Linden and Langer disclose the invention substantially as claimed as stated above. 
Linden further discloses the closure plug being capable of being shaped as needed (Col 
2 Line 65), but Linden does not explicitly disclose a band shape or a spherical shape. 
Li teaches a plug in a spherical shape and a band shape (Col 9 Line 20). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify Linden's closure system to include Li's spherical and 
band shape. Such modifications would provide a plug that fits the defect. 

Response to Arguments 

Applicant's arguments with respect to claims 1-35 have been considered but are 
moot in view of the new ground(s) of rejection. Because of the amendments to the 
independent claims, a new rejection has been given. 

The Applicant has argued that the Linden reference does not disclose the shape 
memory polymer of the amended claims. The "hardenable polymeric materials" of the 
reference are considered to be different from the "shape memory polymer (SMP) being 
formed into a primary shape, compressed into a reduced secondary stable shape, then 
controllably actuated so that it recovers its primary shape." The Examiner disagrees. 
The claim does not exclude the polymer from being hardenable. The reference 
discloses that the device is compressed to allow the device to be inserted into a tube. 
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The device is then delivered to the defect site and removed from the tube. Upon 
removal from the tube, the device returns to its preformed shape (Col 5 Line 39-50 and 
Col 7 Line 8). Once the device has been delivered, an agent may be added to harden 
the device. This description is substantially similar to the Applicant's description. The 
structure of the reference clearly reads on the structure of the Applicant's claimed 
invention. Therefore, the Examiner considers the rejection above to be appropriate and 
proper. 

The Kamiya reference clearly discloses a shape memory polymer substantially 
similar to the Applicant's claimed invention as stated above. 

The amendments to claims 4, 23, and 34 include product-by-process limitations. 
This does not require the prior art to disclose the particular process. Only the structural 
limitations need to be present. 

The Langer reference discloses a foam material that is substantially similar to the 
Applicant's. The Examiner considers it within the purview of one having ordinary skill in 
the art to use such a foam material for closure of a physical anomaly as described in 
Linden. The Applicant's foam material does not appear to be a novel material, at least 
not as claimed. Any possible novelty appears to be in the use of the foam, not in the 
foam's structure. The Examiner has found no novelty in the foam's use because it is 
known in the art to use foam materials for closing physical anomalies as stated above. 
Therefore, the currently amended claims do not overcome the prior art. 
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The Applicant's arguments directed to the 103 obviousness rejections are based 
solely on the alleged deficiencies in the Linden reference. The Examiner has 
addressed the argument above and considers this sufficient for the 103 arguments. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Hayashi et al. (US 5,049,591) discloses a shape memory 
polymer substantially similar to the Applicant's claimed invention. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Neal whose telephone number is (571) 272- 
0625. The examiner can normally be reached on M-F 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anhtuan Nguyen can be reached on (571) 272-4963. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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